Anterograde axonal transport of glial cell line-derived neurotrophic factor and its receptors in rat hypoglossal nerve.
Glial cell line-derived neurotrophic factor is one of the most potent motoneuron survival factors yet identified. Although retrograde transport of trophic factors to the cell body is thought to be an important process in motoneuron survival, the transport pathways that lead to interaction of glial cell line-derived neurotrophic factor with its receptors is not known. We have used a double ligated hypoglossal nerve preparation to investigate transport of endogenous glial cell line-derived neurotrophic factor and its receptors, glial cell line-derived neurotrophic factor family receptor alpha1 and receptor re-arranged during transfection. Glial cell line-derived neurotrophic factor was found to accumulate at the distal ligature, indicating retrograde transport and consistent with its motoneuron survival effects. In addition, we observed accumulation of glial cell line-derived neurotrophic factor and its receptors at the proximal ligature, indicating anterograde transport. This finding is not predicted by neurotrophic theory. Staining for glial cell line-derived neurotrophic factor in the motor axons was punctate, suggesting involvement of transport vesicles. Results obtained using immunohistochemistry and reverse transcription-polymerase chain reaction provide evidence for the synthesis of glial cell line-derived neurotrophic factor and glial cell line-derived neurotrophic factor family receptor alpha1 in Schwann cells and glial cell line-derived neurotrophic factor family receptor alpha1 and receptor re-arranged during transfection in motoneuron cell bodies. When the motor axons were separated from the cell body by avulsion, glial cell line-derived neurotrophic factor remained in the vicinity of the Schwann cells and did not accumulate at the proximal ligature. Our results indicate anterograde transport of Schwann cell-derived glial cell line-derived neurotrophic factor, which is dependent on binding to its cell body-derived receptors. These findings suggest a mechanism for collection of glial cell line-derived neurotrophic factor from multiple Schwann cells which surround motor axons. We propose that in addition to its role in motoneuron survival, glial cell line-derived neurotrophic factor may also modulate local neuronal effects in distal regions of the nerve.